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[57] ABSTRACT 

A power ON-OFF control circuit comprises a power 
stabilizing circuit for stabilizing power applied from a 
power source, a supply circuit for supplying a control 
signal, a detecting circuit for detecting whether the 
power from the power source is inputted, a switching 
circuit for disabling the control signal in response to the 
output of the detecting circuit and a control circuit for 
controlling ON-OFF states of the power source in re- 
sponse to the switching circuit, the control circuit being 
connected to the power stabilizing circuit. 

6 Claims, 3 Drawing Figures 
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POWER ON-OFF CONTROL CIRCUIT 

BACKGROUND OF THE INVENTION 

The present invention relates to a power ON-OFF ' 
control circuit and, more particularly, to a power the 
ON-OFF control circuit for controlling ON-OFF states 
of a power source such as a relatively small capacity 
power source which drives an electronic apparatus 
including a memory. 10 

A power ON-OFF control circuit as shown in FIG. 1 
is generally used for controlling the ON-OFF states of 
a power source. The power ON-OFF control circuit of 
FIG. 1 includes a power transformer Tl, a rectifying 
diode Dl, smoothing condensors CI and C2, a current 15 
control transistor Trl, a Zener diode D2, a resistance 
Rl, a condensor C3, and a switching transistor Tr2. 

A power stabilizing circuit in series comprises the 
power transformer Tl, the rectifying diode Dl, the 
smoothing condensors CI and C2, the current control 20 
transistor Trl, the Zener diode D2, the resistance Rl, 
and the condensor C3 all operated to stabilize the power 
from the power source. The switching transistor Tr2 is 
inserted and connected between the base of the current 
control transistor Trl and the ground, and the switch- 25 
ing transistor Tr2 operates to control the ON-OFF 
states of the power source based on the operation of the 
above-described power stabilizing circuit. 

The power ON-OFF control circuit is connected to 
an AC (Alternating Current) power source through an 30 
AC plug P, and further, connected to a load L to which 
the power is applied from the AC power source. The 
power from the AC power source is switched on or off 
by a main power switch SW1. 

The operation of the power ON-OFF control circuit 35 
of FIG. 1 will be described below. 

When the main power switch SW1 is switched on, an 
"L" (Low) level control signal is applied to the base of 
the switching transistor Tr2, so that the switching tran- 
sistor Tr2 is placed in the OFF state and the current 40 
control transistor Trl is placed in the ON state. There- 
fore, a rectifying output voltage Vccl at the collector of 
the current control transistor Trl is stabilized by the 
current control transistor Trl and transformed into a 
DC (Direct Current) voltage Vcc2, and the stabilized 45 
DC voltage Vcc2 is further applied to the load L. 

When the main power switch SW1 is switched off, a 
"H" (High) level control signal is applied to the base of 
the switching transistor Tr2, so that the switching tran- 
sistor Tr2 is placed in the ON state and the current 50 
control transistor Trl is placed in the cut-off state. 
Therefore, the rectifying output voltage Vccl is cut off 
by the current control transistor Trl and the DC volt- 
age Vcc2 is not applied to the load L. 

However, in the case where the AC plug P is pulled 55 
out or the main power switch SW1 is switched off while 
the "L" level control signal is applied to the base of the 
switching transistor Tr2, in other words, while the main 
power switch SW1 is switched on, the DC voltage 
Vcc2 applied to the load L is gradually decreased as 60 
being dependent on the decrease of the rectifying out- 
put voltage Vccl while the current control transistor 
Trl is continuously placed in the ON state. Because the 
rectifying output voltage Vccl is decreased with small 
vibration, the DC voltage Vcc2 is gradually decreased 65 
with small vibration, also. 

If the load L includes a memory such as a semicon- 
ductor memory, the memory may be caused to malfunc- 
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tion by the vibration of the DC voltage Vcc2, or the 
memory contents of the memory may be destroyed. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide an improved power ON-OFF control circuit 
for controlling the ON-OFF states of a power source 
which drives an electronic apparatus including a mem- 
ory. 

It is another object of the present invention to pro- 
vide an improved power ON-OFF control circuit for a 
relatively small capacity power source. 

It is a further object of the present invention to pro- 
vide an improved power ON-OFF control circuit for 
protecting the memory contents of a memory that is 
included in an electronic apparatus from being de- 
stroyed by a voltage change when a power source is 
turned ON or OFF. 

Other objects and further scope of applicability of the 
present invention will become apparent from the de- 
tailed description given hereinafter. It should be under- 
stood, however, that the detailed description of and 
specific examples, while indicating preferred embodi- 
ments of the invention, are given by way of illustration 
only, since various changes and modifications within 
the spirit and scope of the invention will become appar- 
ent to those skilled in the art from this detailed descrip- 
tion. 

According to an embodiment of the present inven- 
tion, a power ON-OFF control circuit comprises stabi- 
lizing means for stabilizing power applied from a power 
source, supply means for supplying a control signal, 
detecting means for detecting whether the power from 
the power source is inputted, switching means for dis- 
abling the control signal in response to the output of the 
detecting means, and control means for controlling 
ON-OFF states of the power source in response to the 
switching means, the control means being connected to 
the power stabilizing means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be better understood from 
the detailed descriptiongiven hereinbelow and the ac- 
companying drawings which are given by way of illus- 
tration only, and thus are not limitative of the present 
invention and wherein: 

FIG. 1 shows a circuit diagram of the power ON- 
OFF control circuit which is used generally; 

FIG. 2 shows a circuit diagram of a power ON-OFF 
control circuit according to an embodiment of the pres- 
ent invention; and 

FIG. 3 shows a graph of a transient voltage charac- 
teristic for explaining the operation of the power ON- 
OFF control circuit of FIG. 2. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 2 shows a circuit diagram of a power ON-OFF 
control circuit according to an embodiment of the pres- 
ent invention. Like elements corresponding to the parts 
of FIG. 1 are denoted by like reference characters in 
FIG. 2. 

A power ON-OFF control circuit of the present 
invention comprises a power transformer Trl, rectify- 
ing diodes Dl and D6, smoothing condensors CI, C2, 
and C4, Zener diodes D2 and D5, a current control 
transistor Trl, switching transistors Tr2 and Tr3, resis- 
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tances R'l, R2, R3, R4, and R5, a diode D3, and a 
switching diode D4. 

The power ON-OFF control circuit is connected to a 
power source through a plug P and a main power 
switch SW1, and power from the power source is ap- 
plied to a load L thorugh the power ON-OFF control 
circuit. 

In the above power ON-OFF control circuit, one end 
of the resistance R'l is connected to the base of the 
current control transistor Trl, and the other end of the 
resistance R'l is connected to an output terminal out- 
putting a rectifying output voltage Vcc3 
(Vcc3>Vccl). 

The rectifying diodes Dl and D6 are connected to 
the power transformer Tl so as to output from the 
rectifying diode Dl a voltage (Vccl) less than a voltage 
(Vcc3) from the rectifying diode D6. 

The base of the switching transistor Tr2 is connected 
to the collector of the current control transistor Trl 
through the resistance R2, and is grounded through the 
resistance R3. The reverse switching transistor Tr3 is 
inserted and connected between the base of the switch- 
ing transistor Tr2 and the ground, and further, the "H" 
(High) level or "L" (Low) level control signal is applied 
to the base of the reverse switching transistor Tr3 
through the resistance R4 and the diode D3. The con- 
nection between the resistance R4 and the diode D3 is 
connected to the portion ® between the Zener diode 
D5 and the resistance R5 through the switching diode 
D4. The rectifying diode D6 and the smoothing con- 
densor C4 are provided for outputting the relatively 
high DC voltage Vcc3. 

The operation of the above power ON-OFF control 
circuit of the present invention will be described below. 

When the "H" level control signal is applied to the 
base of the reverse switching transistor Tr3 through the 
resistance R4 and the diode D3 in the condition that the 
main power switch SW1 is switched ON and is continu- 
ously placed in the ON state, the reverse switching 
transistor Tr3 is placed in the ON state and the electric 
potential of the base of the swtiching transistor Tr2 is 
decreased, so that the transistor Tr2 is placed in the 
cut-off state. The current control transistor Trl is 
placed in the ON state acording to the cut-off state of 
the switching transistor Tr2. Accordingly, the stabi- 
lized DC voltage Vcc2 is produced and introduced into 
the emitter of the current control transistor Trl, and the 
stabilized DC voltage Vcc2 is applied to the load L. 

On the contrary, when the "L" level control signal is 
applied to an anode of the diode D3 through the resis- 
tance R4, the diode D3 and the reverse switching tran- 
sistor Tr3 are placed in the cut-off state. When the diode 
D3 and the reverse switching transistor Tr3 are placed 
in the cut-off state, a voltage at the base of the switching 
transistor Tr2 is increased, so that the switching transis- 
tor Tr2 is placed in the ON state. Therefore, the electric 
potential at the base of the current control transistor 
Trl is decreased, and the current control transistor Trl 
is placed in the cut-off state. Finally, the supply of the 
power voltage to the load L is stopped. 

In this embodiment, the current control transistor 
Trl is placed in the ON or OFF state according to the 
"H" or "L" level control signal, respectively, so that 
the supply of the power voltage to the load L is con- 
trolled. 

In the condition that the "H" level control signal is 
applied to the base of the switching transistor Tr3 
through the resistance R4 and the diode D3, in other 
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words, that the main power switch SW1 is switched on, 
the operation of the power ON-OFF control circuit 
when plug P is pulled out or the main power switch 
SW1 is switched off will be described below. 

5 In case that the main power switch SW1 is switched 
off at a time tO, the rectifying output voltages Vccl and 
Vcc3 are decreased under predetermined time con- 
stants, respectively. In this time, the electric potential at 
the connection portion @ between the Zener diode 

10 D5 and the resistance R5 is decreased in proportion to 
the output voltage Vcc3 as shown in FIG. 3. At the 
same time, the switching diode D4 is placed in the ON 
state, and the diode D3 and the reverse switching tran- 
sistor Tr3 are placed in the OFF state. Accordingly, the 

15 switching transistor Tr2 is quickly placed in the ON 
state, and the current control transistor Trl is placed in 
the cut-off state before the rectifying voltage Vccl is 
decreased less than the DC voltage Vcc2 which is ap- 
plied to the load L. 

20 As described above, in the above power ON-OFF 
control circuit, the switching transistors Tr2 and Tr3 
are inserted and connected to the base circuit of the 
current control transistor Trl for the power stabilizing 
circuit in series, and the current control circuit Trl is 

25 turned ON or OFF by supplying the "H" or "L" level 
control signal, respectively, to the base of the switching 
transistor Tr3, so that the supply of the power voltage 
Vcc2 to the load L is controlled to be stopped or contin- 
ued. Further, the Zener diode D5 and the resistance R5 

30 are operated to detect whether the power voltages 
Vccl and Vcc2 are inputted. If the voltages Vcc2 and 
Vcc3 are not inputted, by switching ON the switching 
diode D4, the transistor Tr3 is placed in the OFF state 
and the transistor Tr2 is placed in the ON state, so that 

35 the current control transistor Trl is quickly placed in 
the OFF state. Therefore, the supply voltage Vcc2, 
without the vibration is applied to load L even when the 
power voltage Vccl is decreased with the vibration. If 
the power ON-OFF control circuit of the present in- 

40 vention is applied to the load L such as an electronic 
apparatus included a memory, memory contents of the 
memory is protected from being destroyed by a voltage 
change when the power is turned on or off, and the 
memory may function correctly. 

45 The power ON-OFF control circuit of the present 
invention may be applied to television receiver, or the 
like. 

The invention being thus described, it will be obvious 
that the same may be varied in many ways. Such varia- 
50 tions are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modifica- 
tions are intended to be included within the scope of the 
following claims. 
What is claimed is: 
55 1. A power ON/OFF control circuit comprising: 
power supply means for providing an input voltage to 

an electronic apparatus; 
dividing means for producing two output voltages 
from said input voltage wherein one of said output 
60 voltages is a reference voltage and a second of said 
output voltages is a driving voltage; 
detection means for detecting the presence or absence 

of said reference voltage; 
stabilizing means for stabilizing said driving voltage 
65 and applying said stabilized driving voltage to a 
load; 

control means, operatively connected to said detect- 
ing means, for producing control signals in re- 
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sponse to the presence or absence of an input volt- 
age or the detection of said reference voltage by 
said detecting means; and 
switching means for turning said stabilizing means 
ON and OFF wherein said switching means is 
operatively connected to said control means and 
will turn OFF said stabilizing means when said 
control signals indicate an absence of said reference 
voltage or an absence of said input voltage. 



2. The circuit of claim 1, wherein the stabilizing 
means includes a transistor. 

3. The circuit of claim 1, wherein the control means 
includes a switching transistor. 

5 4. The circuit of claim 1, wherein the detecting means 
includes a Zener diode and a resistance. 

5. The circuit of claim 1, wherein the switching 
means includes a switching diode. 

6. The circuit of claim 2, wherein the transistor is 
10 quickly placed in the cut-off state when the input volt- 
age is interrupted. 
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